Some dynamical models in which there is a significant interplay between interfacial and bulk degrees of freedom are treated at the mean-field (or Van Hove) level from a coarse-grained microscopic viewpoint. Specifically, the near-equilibrium interfacial dynamics of two of the simplest models with conservation laws, models B and C, are studied with use of (as appropriate) variational techniques, perturbation theory, and (with certain additional simplifications) exact solutions. Use of these methods allows the dispersion relation for interfacial modes to be interpolated between the "hydrodynamical" and critical regimes. The crossover scaling behavior lends support to renormalizationgroup methods near d=1 which focus on the interfacial modes but nonetheless extract the bulk dynamical exponent as well as the crossover.
I. INTRODUCTION The behavior of interfaces, regions separating coexisting phases, has been of great interest since Gibbs' treatise. ' Several recent reviews of equilibrium properties are available which document the considerable progress made in the field over the past few years. Studies of the dynamical aspects of interfacial phenomena are also extensive, appearing in a variety of topics, from hydrodynamics to metallurgy, ' from equations linearized near equilibrium to systems driven far from equilibrium. ' More recently, field-theoretic investigations of the dynamics of systems near criticality were begun, ' ' and connections between the bulk and interface were explored. ' Much remains to be learned about this regime, in which the bulk has its own interesting properties and there is a significant interplay between interfacial and bulk degrees of freedom.
Such a regime must be treated from a more microscopic viewpoint, starting from a bulk Hamiltonian rather than just an interface model. Information garnered from such studies should prove important in the development of effective interfacial models for more complex systems such as those driven far from equilibrium.
The prototypical case of a system in which there is an interplay between bulk and interfacial degrees of freedom is that of a system of two coexisting phases not too far from criticality. In the limit in which interfacial distortions are of long wavelength compared with any thermal (correlation) lengths in the problem, the description of the interfacial modes should go over to a hydrodynamic description.
In the opposite limit of long correlation lengths, the bulk criticality becomes important, and there is a strong connection between bulk and interfacial degrees of freedom. It has been possible to go beyond the mean-field treatment of the thermal properties only in the simplest possible case ' ' in which ultimately gets set to unity. The logic here is that with e=O the translation mode P, ' is an exact solution. In this formulation 3, B, and 6 are Hermitian and the spectrum of 3 is positive. Suppose one knows the solution of ABQ"=A"g"and wants to solve A (B+b.)Q"=E"Q".
Letting P"=g"+X"and E"=A"+5",one can proceed perturbatively.
If one defines p through p"-= A it '", one can show the orthogonality This function is sometimes useful since the mathematics is greatly simplified. However, one cannot truly go towards the critical point from below, since in that limit the potential must go smoothly over to a quartic, as in Eq. (2.2).
Nonetheless one may fix the correlation length g'=tr and allow the wave number q to vary from the hydrodynamic regime qg && 1 over to "critical" with qg'» 1.
The analysis for the system with an interface is straightforward. 
III. MODEL C INTERFACIAL DYNAMICS
Taking tt "= P, ' (z) as noted above, one finds that the lowest-order perturbative result and the variational approximation yield the same expression for the eigenvalue and hence the interfacial dispersion relation.
One might question whether the limiting forms (2.6) are artifacts of the variational estimate or a first-order perturbation theory treatment.
To increase our confidence in the validity of (2.6), we consider a simplified U(P) with which we can solve for 0 exactly. Such model employs the "double Cxaussian" Model C in the Hohenberg-Halperin ' scheme is defined by a nonconserved order parameter P coupling to a conserved auxiliary (e.g. , temperature) field m according to a, (t = -r(5H/5y), B,m =XV (5H/5m) . 
